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OBSERVATIONS ON THE ECOLOGY OF INDIAN GIANT
SQUIRREL (Ratufa indica) IN SALIM ALI BIRD SANCTUARY,
THATTEKKAD, KERALA

Mumthaz K M"", R Sugathan2 and John George M3

' 43post Graduate Department of Zoology and Research Centre
Mar Thoma College, Thiruvalla- 689103
2Research Scientist, Salim Ali Bird Sanctuary, Thattekad- 695014

Indian Giant Squirrel (Ratufa indica) is endemic to India and is widely
distributed in Peninsular India from the Evergreen to moist and dry deciduous
forest of Western Ghats and Eastern Ghats and Central Indian Hills. The present
study conducted in the human inhabited area of Salim Ali Bird Sanctuary,
Thattekkad, Kerala focus on certain aspects of Ratufa indica and the study
result revealed that Cocos nucifera formed the major contributor in their diet
followed by others. False nesting behaviour was exhibited by the squirrel to

ensure protection from predators and other climatic factors.

Keywords: Indian Giant Squirrel, Ratufa indica, false-nesting

Introduction

Ratufa indica, Indian giant squirrel is endemic to India and is widely
distributed in Peninsular India, from the evergreen to moist and dry deciduous
forest of Western Ghats and Eastern Ghats and Central Indian hills (Abdulali
and Daniel (1952), Agarwal and Chakraborty (1979), Corbet and Hill (1992),
Ramachandran (1992) and Molur et al, (2005). It is a diurnal and arboreal
species occurring in tropical evergreen, semi-evergreen and moist deciduous

forests. Ratufa indica constitute an important component of the animal biomass

*Corresponding author E-mail :mumthazansari33@gmail.com
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of tropical rain forests and play an important role in seed dispersal and
predation of several plants (Eisenberg 1980). Indian giant squirrel is listed as
least concern by IUCN Red list because of its wide distribution, presumed large
population and occurrence in a number of protected areas. It is widely

distributed, but occurs in severely fragmented populations (Molur et.al., 2005)

Indian Giant squirrel is one of the striking mammal species found in the
sanctuary belonging to single genus Ratufa. Abdulali & Daniel (1952) reported
eight colour forms of this taxon from its range in India. Ellerman (1961) listed
five subspecies in India — Ratufa indica indica (Erxleben 1777), Ratufa indica
superans (Ryley 1913), Ratufa indica bengalensis (Blanford 1897), Ratufa
indica centralis (Ryley 1913) and Ratufa indica maxima (Schreber 1784).
Corbet and Hill (1992) recognised four subspecies including Ratufa indica
dealbata (Blanford 1897), a pale coloured population from Gujarat.

The subspecies of Indian giant squirrel reported from Salim Ali Bird
Sanctuary, Thattekkad area is Ratufa indica indica. Nowadays, the number of
this species is decreasing due to the paucity of suitable food and nest plant
species both in terms of diversity and richness arising out of loss of habitat and

excess anthropogenic pressure (Anon 2003).

Study area

The study habitat is Salim Ali Bird Sanctuary, Thattekkad located at a
latitude 76°40’-76°45'N and longitude 10°7'-11°E. The bird sanctuary is located
in Kothamangalam taluk of Ernakulam district on the Northern banks of Periyar
river and is a home to some of the rarest and endangered species of birds in
India. Salim Ali Bird Sanctuary is the first bird sanctuary in Kerala, which

covers an area of 25 square kilometer and the name “Thattekkad” literally

2 |
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means flat forest and the region is an evergreen lowland forest located between

the branches of Periyar river, the longest river in Kerala.

The study area selected for the present study is inhabited land area within
the Salim Ali bird sanctuary, cultivated with diverse kinds of crops, spread in
around 9 kms. Four plots of three hectares were selected each with different

cultivated crops.

Methodology

Direct observation and line-transect methods were involved and
observations were made once in a week in the morning hours (8am -10am) for
18months (August 2014-January 2016) in four randomly selected plots (plots I-
IV). These plots were having different cultivations like nutmeg, cocoa, papaya,

guava, mango, jackfruit tree, coconut, pepper, etc.

Results and discussion

Giant squirrels were noticed in the study area throughout the year.
Maximum number of Giant squirrels was noticed in the area dominated by
coconut, mango and jack fruit tree cultivation (Plots I & II). The Giant squirrels
were not reported from plot III as the area was surrounded by water body. This
species was rarely observed in Plot IV i.e, they were obtained only during
March and April months. The maximum number of squirrels was noticed in the
month of July and from November to February (2015) (Figure 1). Naresh et al.,
(2014) studied population density and distribution of the Indian giant squirrel in
Srivilliputhur WLS, Tamilnadu and noticed that mean population density was

6.9+2.9 individuals /sq.km.
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(b)

(a) R. indica in the Sanctuary habitat and (b) R.indica feeding on tender coconut
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Figure 1. R.indica spotted in the study habitat during different months of the
study period (2014-2016)

Plot I was having more coconut trees and squirrels were frequent
visitors in the habitat and found feeding on the tender coconuts and suck liquid
endosperm and the soft kernel. When they feed, a loud biting (gnawing) sound
was produced, which one can easily hear and notice from a distance. A number
of birds were noticed feeding on the leftover remnants of tender coconuts. A
tremendous reduction in the coconut production was noticed in the study area as

reported by the local farmers (figure 2).
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Figure 2. Tender Cocos nucifera (coconut) consumed by Ratufa indica

Among the food items consumed, Cocos nucifera (coconut) was the most
significant contributor to the overall diet of Indian giant squirrel constituting
50% followed by Artocarpus heterophyllus (15%) , Artocarpus hirsutus (13%),
Mangifera indica (12%), Tamarindus indica (4%), followed by leaves and
flowers (3%) and bark (2%) and others (1%). The study reveals that Cocos
nucifera (tender coconut) forms the major preferred diet in the habitat, but its
less-availability makes the species to select and rely on other food items like
A.hetrophyllus, A.hirsutus and M.indica, which were seasonal and the absence
of these food materials force them to feed on leaves, flowers and even bark and

insects.

Nayak and Patr (2015) found that Terminalia tomentosa was the most
significant contributor to the overall diet constituting 20.04% followed by
Tamarindus indica (17.11%), Manifera indica (13.1%) and Terminalia
bellerica (7.82%) respectively in Kuldila WLS, Odisha. Rout and Swain (2005)
studied status of Giant Squirrel in Simlipal Tiger Reserve, Orissa and the study
revealed that squirrels preferred more the petiole of leaf followed by fruits and

bark of tree as their food in all the months of year.
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Baskaran e al. (2011) studied the daylight activity and feeding patterns
of giant squirrels and revealed that these animals feed and rest equal amounts of
time and the diet constitute seeds, bark, petioles, leaves and fruits of which

Tectona grandis make the principal food source (40%).

Malabar giant squirrels make large globular nests of twigs and leaves at
the top of trees like Tectona grandis, Hevea basiliensis, Garcinia cambugia etc.
A peculiar type of nesting known as “False nesting” was noticed in the habitat
(5 nests) by which they make many nests in the same territory (figure 3). Of
these, only one nest will be used as a nursery while others were merely made to
confuse the predators to maximise the security. Bonnet Macaque were sighed in
the residential area of the sanctuary and they may cause damage to the nests.

This may be one of the reasons for the construction of multiple nests.

Pradhan et al., (2012) reported the occurrence of multiple nests of Indian
giant squirrels and noticed that the phenomenon might be either to escape from
predators like Langur and Bonnet Macaque or to provide protection from climatic
factors like temperature, cold and rain. Nests were very often found at the highest

point on the tree that offered a maximum security and protection to the animal.

Figure 3. Nest of Ratufa indica




DISCOURSE Xavierian Research Journal 4(1) 2016

According to Kanoje (2008), the most common nesting trees in Sitanadi
WLS were T.tomentosa and Schleichera oleosa, which supported 14.73% and
13.39% of the nests respectively. Prater (1971) recorded that Giant squirrels are

known to build nests in several trees, sometimes even within a small area.

Conclusion

Giant squirrels mostly feed on seeds, fruits, barks etc. as reported
elsewhere. In the present study, It was noticed that tender coconuts formed the
major food item in the diet of these species in the residential area of Salim Ali
bird sanctuary, Thattekkad. The consumption and destruction of tender
coconuts at tremendous rate cause economic loss to local farmers. As tender
coconuts were not available inside the forest area, the population there depend
on other food items. The non- availability of the traditional food items like
fruits and seeds might have forced these animals to consume the tender
coconuts. Planting of more fruit trees along the forest fringes may attract these
mammals to the forest habitat and would be an overwhelming effect for the

farmers concerned.
Acknowledgement
The first author is grateful to UGC for providing financial aid under
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A COMPARISON OF DIVERISTY AND DISTRIBUTION OF
FAMILY EULOPHIDAE IN THRISSUR AND PALAKKAD
DISTRICTS OF KERALA AND ITS STATUS IN DNA
BARCODING

P. Lakshmi Devi Menon'* and Presty J ohn’

'Department of Zoology, Vimala College, Thrissur-680001 Kerala
Forest Entomology Division, Kerala Forest Research Institute, Peechi, Thrissur - 680653

Chalcidoid wasps are potential bio control agents. They are ubiquitous and are
found rice ecosystem also. Coming under order Hymenoptera and superfamily
Chacidoidea, the Family Eulophidae play a major role in controlling several
insect pests. The present study focuses on comparison of diversity of the family
associated with rice ecosystem. Sixteen species have been identified from
Thrissur and Palakkad districts. A dichotomous key to species have been

provided.

Keywords: Chacidoidea, Eulophidae, rice, diversity

Introduction

The Chalcidoid parasitoids play a vital role in checking excessive
increase of many pests of agricultural importance. The family Eulophidae
(Chalcidoidea) associated with rice ecosystem has received relatively little
attention. Hence, to know the possible role of each species of Eulophidae, the
proposed study was conducted. The classification of the Eulophidae has
recently been revised by Gauthier et al., (2000). The family worldwide includes

297 genera and 447 species placed in 4 subfamilies - viz., Entedoninae,

*Corresponding author E-mail: lakshmi82ani@gmail.com
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Euderinae, Eulophinae and Tetrastichinae. Distribution of all species in the
family is cosmopolitan. The Eulophidae is the largest family of Chalcidoidea
and they are probably the most commonly collected members of the

superfamily in all geographic realms.

Objectives

Systematics of Eulophidaeis is poorly studied especially in Thrissur and
Palakkad. In this study, an effort has been made to study Eulophids associated
with rice ecosystem of Palakkad and Thrissur districts. Along with this,

comparative analysis of the species from two districts has been plotted.

Methodology

The analysis was done on the paddy fields at different crop ages in the
two districts viz., Thrissur and Palakkad districts of Kerala.The collections were
made using sweep net (2007-2009). The collection was done in the field mostly
before emergence of panicle. Specimens after identification (Gibson 1997) are
deposited in the following institutions: Zoological Survey of India (ZSI) and
Department of Zoology, Calicut University (DZCU).

Results and discussion

Eleven species belonging to the family Eulophinae was collected from
reported from Thrissur district and five species in Palakkad. The genera
Elasmus,  Aprostocerus,  Chrysonotomyia,  Closterocerus,  Pediobius,
Neomestocharella and Stenomesius were collected. Thrissur recorded the
maximum number of Eulophidae compared to Palakkad (figure 1 & 2). Sweeps
made in rice field after harvest showed relatively less occurrence of natural
enemies, possibly as the parasitoids might have migrated to nearby shrubs or

herbs.

(12 |
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Table 1. Species of Eulophidae collected from districts of Thrissur and Palakkad

during the study period
Species Thrissur Palakkad
Aprostocetus benazeer 1 1

Aprostocetus malcis

Aprostocetus harithus

Chrysonotymia

Closterocerus

Stenomesius japonicus

Pediobius inexpectatus

Pediobius SP1

Neomestocharella keralensis

Tetrastichus howardi

Tetrastichus krishneri

Tetrastichus tunicus

Tetrastichus gireeshi

Tetrastichus schoenobi

Tetrastichus triozaii

—_ OO = (N === | O == | OO = = | =
OSOINN| O — O |O|O|W|C|O|—|D|N|—

Elasmus kollimalainus

Key to Species of Eulophidae Associated with Rice Ecosystem in Thrissur

And Palakkad Districts

1.

Axillae strongly and angulately advanced anteriorly along hind portion of

the straight notauli; SMV interrupted at parastigma; PMV mostly wanting

Axillae not strongly and angulately advanced, if approaching that
condition, then SMVusually continuous with parastigma or anterior pair

of setae of scutellum situated in anterior third ...........ccccovvveeeeeeeeeeeeeennnnn.. 13



DISCOURSE Xavierian Research Journal 4(1) 2016

2.(1) Pronotum with a cross carina; clava with a apical spine or spicule;
mesosoma pale brownish yellow with metallic green patches
.............................. Neomestocharella keralensis Narendran & Fousi

= Pronotum without a cross carina; mesosoma colour variable ..................... 3

3.(2) SMV usually with more than 1 dorsal seta; propodeum without ‘Y’
shaped paraspiracular Carinae .............c.ovvviiiiiiiiniiiiiniiiieneaaneannn. 4

= SMV usually with a single dorsal seta; propodeum with “Y” shaped

praspiracular carina on €ach Side ..........ccecvveeeiiieeiiieeeie e 6

4.(3) Scape as long as eyes, eyes pubescent ,ML distinct on posterior half, faint
on anterior half; body dark metallic green; mesoscutum with 2 pairs of
adnotaular setae on either side ;propodeum with a short median carina;
rim of spiracle covered by callus, almost touching posterior margin
;surface smooth and shiny ;gaster sessile ,tergites moderately reticulate,
shiny ,moderately pubescent on side; one cercal seta longer than others on
either sides............coocvviiiiiiiiiinn, Aprostocetus harithus Narendran

= Scape little shorter than eye; eyes bare; spiracle separated from posterior
margin of metanotum; other characters partly or completely different

........................................................................................ 5.

5.(4) Mesonotum with 4 adnotaular rows of setae on either sides,propodeum with
median carina spiracle separated from posterior margin of metanotum by less
than half of its diameter; SMV with 5 dorsal setae; body brownish black; ML
absent..........ooiiiiiiii Aprostocetus benazeer Narendran

= Mesonotum with one row of 6 adnotaular setae on each side;
propodeum separated from posterior with short median carinae, spiracle
separated from posterior margin of metanotum by half its diameter; SMV

with 4 stout dorsal setac ,ML present but weak ;head and mesosoma
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6(3) Antenna with 2 anellus, body shiny green; legs yellow except for
greenish base of forecoxa and dark green or dark brown greater part of
hind coxa; ocelli surrounded by a groove(often weak)

.................................................. Tetrastichus schoenobii Ferriere

= Antennae with one anellus, other characters not as above.................... 7
7.(6) SMV with one dorsal setae............cooviiiiiiiiiiiiii i 8
= SMYV with two dorsal Setae............c.ooiiiiiiiiii i 9

8.(7) Gaster shorter than mesosoma, head and body black with metallic green

or bluish reflection, coxae and femora black or dark brown with apices of

femora pale.........cooiiiiiiii Tetrastichus gireeshi
Narendran
= Gaster distinctly longer than mesosoma...............ooovviiiiiiiiinnnnn... 10

9.(7) F1 shorter than F2; mesoscutum with less than 6 adnotaular setae

= F1 not shorter than F2; mesoscutum with 6 adnotaular setae

..................................................... Tetrastichus triozai Khan et al

10.(9) Mesoscutum with 3 adnotaular setae on each side;space between submedian
lines of scutellum 1.3x as longas wide .......................eeeee. Tetrastichus
krishnaihi Saraswat

= Mesoscutum with 4 adnotaular setae on either side; space between submedian
lines of scutellum 2.09x as long as broad ........................ Tetrastichus

tunicus Narendran

11(9) Body black or brown with no metallic luster; propodeum reticulate rugose;

clava much wider than funicular segments ....................... Tetrastichus

howardi Olliff

15
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= Body metallic green or blue, hind coxa concolorous with mesosoma;
propodeum finely rugose; clava not much wider than funicular segments

............ Tetrastichus krishnieri Mani

12(1) Propodeum with “H” shaped m,edian carina; lateral grooves of
scutellum  meeting each  other through  posterior  margin
................................................... Stenomesius japonicus Ashmead

= Propodeum without “H”shaped median carina; scutellum not as above

13(12) Hind coxa wedge shaped, flat from sides, hind tibia with diamond

shaped setal pattern (some times not diamond shaped but longitudinally

elongated)...........cooviiiiiiiiin. lasmus  kollimalaianus Mani&
Saraswat
= Characters N0t as abOVE........cuviuiiiiitiiei e, 14
14(13) Propodeum with strong plicae.............ooevuiiiiiiiiiiiiiiiiiiinnannnns 15
= Propodeum without conspicuous plicae laterally ............................ 16

15(14) Forewing with 2 distinct hair lines proceeding distad from STV; antennal
segments often compressed from  sides.................ciiiil
Clostocerus sp.

= Forewing at most with a single hairline from STV; antenna not

COMPIESSEA . .nvtintiet ittt Chrysonotomyia sp

16(14) Body with metallic luster; head ,mesosoma and metasoma black ; Length
2mm;legs black ;scrobe not reaching anterior ocellus, ocelli large, POL a
little longer than OOL; Propodeum with a median furrow containing
double longitudinal rows of pitS............cooeviiiiiiiiiiiininnn.. Pediobius

neoacantha sp.nov

(16 |



DISCOURSE Xavierian Research Journal 4(1) 2016

== Body green with bronzy reflection ,head and mesosoma metallic green
ocelli in acute triangle;propodeum having submedian carinae close
together at base which is rather weakly though quite distinctly
diverging for about two-thirds their length , then more strongly
so and with no distinct median carina between them

................................................. Pediobius inexpectatus Kerrich

»

o
2

& Tarvauricfn
B Aproitos el
& Peaiobing

(a) Thrissur (b) Palakkad

Figure 1. Distribution map of Thrissur and Palakkad districts showing species

coming under Eulophidae

3.5

———Thrissur

Palakkad

Figure 2. Abundance of Eulophidae in Thrissur and Palakkad districts
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Conclusion

The present study helped in providing information about the different
species of Eulophids present in rice ecosystem of the two districts. There were
11 species reported from Thrissur while 5 species were reported from Palakkad.
The distribution map and graphs show the diversity of the insects in rice
ecosystem. The population of parasitoids was found to decrease with increased

use of pesticides.
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A REVIEW OF FINANCIAL INCLUSION AND MSME SECTOR

Avani T and Raji Joseph
Post Graduate Department of Commerce & Research Centre
St. Xavier’s College for Women, Aluva- 683101

MSME (Micro, Small and Medium Enterprise) sector has emerged as a very
vibrant and dynamic sector of the Indian economy. Over the last few decades it
not only play significant role in providing employment at low cost of capital but
also towards economic growth, balanced regional development and poverty
reduction. Even after sixty years of independence majority of population still
remained unbanked which lead to exclusion of population from banking sector
and other financial services. This leads to financial instability. As a measure the
RBI and the ministry of MSME began to emphasize the idea of financial
inclusion. Financial inclusion is the process of ensuring access to financial
services and adequate timely credit by low income groups and weaker sections
at an affordable cost. This study analyses the role of banking sector in bringing
financial inclusion in MSME sector. For this, data are collected from the
secondary sources. Being the primary lender, banks play a big role in bringing

the excluded units within the fold of formal banking.

Keywords: MSME, financial inclusion

Introduction

Financial inclusion is the delivery of financial services at affordable cost
to vast section of the disadvantaged and low income group. Or it broadly means

universal access to a wide range of financial services at affordable cost .These

"Corresponding author email- avanit3@gmail.com
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include not only banking products but also other financial services such as
insurance and equity products. The policy makers have been focusing on

financial inclusion of rural and semi urban areas primarily for three needs:
A) Creating a platform for inculcating a habit to save money.
B) Providing formal credit avenues

C) Plugging gap and leaks in pubic subsides and welfare program .Now

we shall discuss the financial inclusion and MSME sector.

MSME sector (Micro, Small and Medium enterprises) is the strong pillar
of Indian economy and they are the engine of growth. MSME also known as
Town and Village Enterprise. They are mainly skill oriented. Now there are 26
millions micro medium enterprises unit in our country. It is the second largest
provider of employment. Around 16 million people are employed in this sector.
It contributes 45% to manufacturing output and 40% to nations export .its
contributions to Gross Domestic Product(GDP) is also noticeable i.c. 7.04
%(2012-2013) so we can see the significance contribution of MSME sector in
economic growth, employment generation, balanced regional development

overall poverty reduction and socioeconomic development etc.

Objectives
1. To analyze the measures taken by the banking sector to promote MSME
sector.
2. To understand the contributions of MSME sector towards the economy.

Methodology

The data required for the study has been collected from secondary

sources. This includes Annual reports of Ministry of MSME and Government
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of India. Various Websites, Articles and journals connected with relevant topics

of MSME.

Result

In accordance with Micro, Small Medium enterprise development
(MSMED) act 2006, MSME are classified into:
1. Manufacturing/production of goods

2. Providing/rendering of services.

Manufacturing enterprises have been defined in terms of investment in

plant and machinery (excluding land and building) and further classified into:

1. Micro enterprises- investment up to ¥ 25 lakhs
2. Small enterprises-investment about ¥ 25 Lakh and up to ¥ 5 crore.

3.  Medium enterprises’ investment above 5 cores and up to T 10 crore

The service enterprises have been defined in terms of their investment in
equipment (excluding land and building) and further classified into:

1. Micro enterprises-investment up to < 10 lakh.

2. Small enterprises investment above 10 lakh and up to X 2 crore.

3.  Medium enterprizes —investment above X 2 crore and up to I Scrore.

When a small enterprise is concerned, the major source of finance is from
banking sector but they faces many problems in acquiring finance from many
banks because of their inability to pledge adequate collaterals. Because of this
many of the people in the rural areas are not able to enjoy banking and other
financial services. This emphasizes the importance of financial inclusions i.e.
banking unbanked. Even though there are evidences that MSME sector
contribute prominently towards the Indian economy, it faces many problems

like
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a) Lack of infrastructural input and banking support.
b) Low rate of investments
c) Lack of suitable technology

d) Inefficient marketing strategies

All these problems arise because of lack of capital. RBI has taken
measures to ensure sufficient credit availability to MSME sector. All the
domestic commercial bank should lent 40% of their Adjusted Net Bank Credit
(ANBC) to MSME sector. We know the bank loans to MSME are eligible to be
classified under priority sector advances. It provide finances, which can be

classified as

1. Direct finance

2. Indirect finance.

Direct finance are given to manufacturing enterprises, food and agro
processing units, service enterprises, export credit ,Khadi and Village Industries
sector on the other hand indirect finance are given to financial institutions
(which will in turn reach MSME sectors) and to the persons involved in the
decentralized sector i.e. supply and marketing of outputs of artisans, village and

cottage industries.

In order to ensure that correct credit is available to micro enterprises
within the MSME sector, banks should ensure that 40% of the total advances to
MSME sector should go to micro(manufacturing) enterprise where the
investment is up to ¥ 10 lakh and to micro (service) enterprises where
investment is T 4 lakh and 20% of total advances to MSME (manufacturing )
sector where investment is I 10 lakh to I 25 lakh and to micro (service) sector
where investment is 4 lakh to 10 lakh.Therefore a total of 60% of the MSME

advances will go to the micro enterprise. Banks are mandated not to accept
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collateral security (in case of loans up to ¥ 10 lakh) from the units of MSME

sector. But on the basis of good track record and financial position, extend of

credit limit of loan may be up to 25 lakh.

Some of the banking sector supports are as follows:

Scheme of small entrepreneurs financial centers

The scheme has been introduced in consultation with ministry of
finance, Government of India, SIDBI, banking division, Ministry of
SSI(Small Scale Industries). It enabled to expand outreach of banks

and also for improving credit flow to this sector.

Composite loan

A loan limit of 1 crore to be sanctioned to avail working capital and
term loan requirement.

Structured MSME branches

Public sector banks have been advised to open at least one
specialized branch in each district. This will enable the entrepreneurs

to have easy access to bank credit to MSME sector.

Structured mechanism for monitoring credit growth to MSME sector
Indian Banks Association led a subcommittee to monitor the credit
related issues to this sector.

A state Level Inter Institutional Committee (SLIIC)

SLIIC have been setup in all states. It closely monitors timely

sanction of working capital to units which have been provided by

SFC.
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Empowered committee on MSME

This committee will meet periodically and review the program in
MSME financing and rehabilitation of MSME units. It also co
ordinates the banks and financial institutions and state government of
India in removing bottlenecks and ensures smooth flow of credit to

this sector.

Credit linked capital subsidy scheme

This scheme has been made more attractive by raising the ceiling on
loans from 40 lakhs to 1 crore and by raising rate of subsidy from

12% to 15%.

CGTMSE(Credit Guarantee Fund Trust For Small Medium
Enterprises)

Credit Guarantee Fund Trust for Micro and Small Enterprises” was
introduced by Government of India in consultation with SIDBI to
make available collateral free credit to the Micro and Small

Enterprise sector.

Apart from these services bank also gives:

Business advisory services

Short term insurance

Invoice discounting

Capacity building through SME seminar
Matching local SME with foreign supply

Financial planning and management services
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Public sector banks are advised to double the follow of credit to
MSME sector. Because of their support MSMEs have become one of
the vibrant and dynamic sector in the Indian economy Lets have a
look in to its contributions to Employment and Gross Domestic

Product (GDP) (Table 1).

Tablel. Contribution of MSME to employment and Gross Domestic Product

(GDP) of India
SL.No. Year Employment (Lakh) GDP
1 2009-10 921.79 7.49
2 2010-2011 965.15 7.42
3 2011-2012 1,011.80 7.28
4 2012-2013 1,061.52 7.04
Conclusion

MSME sector provides dedicated SME department or units to provide
customaries financial service. From the annual reports we can see SME
accessing loans from banking has increased (60%) and Loan disbursement also
has increased. Credit flow has reached ¥15387crore and Contribution to GDP is
7.04% (2013). Contribution to Total export is also commendable i.e. 42.38%
(2013) and towards Employment is 1061.52lakhs (2013).So we can conclude
that the MSME sector has performed well and it is able to resolve many of the

problems facing by MSME which leads to reduced rate of financial exclusion in

this vibrant sector.
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FINANCIAL LITERACY- A TOOL FOR FINANCIAL INCLUSION IN
THE FINANCIAL SECTOR OF WAYANAD DISTRICT OF KERALA

Kripa J ose’

P.G. & Research Department of Commerce
St. Xavier’s College for Women, Aluva-683101

Financial inclusion is the process of ensuring access to appropriate financial
products and services needed by vulnerable groups such as weaker sections and
low-income groups at an affordable cost in a fair and transparent manner by
mainstream institutional players. Financial inclusion has become one of the
most critical aspects in the context of inclusive growth and development.
Financial literacy centres are basic units which are set up to carry out financial
literacy activities. Financial literacy aids in improving the quality of financial
services and contribute to economic growth and development of a country. The
study strives to find out the role and impact of financial literacy centres (FLC)
as a tool for financial inclusion by the banks of Kerala. The concept of financial
literacy has gained widespread attention, however its effectiveness as a tool for
financial inclusion has never been analysed before. So the present study focuses
on the extent and the impact of financial literacy centres in the Wayanad district
of Kerala during the quarter ending on March 31*, 2015. The study is based on
the secondary data collected from the reports of the State Level Banking
Committee, commercial banks and from the various journal articles.

Keywords: Financial Literacy, Financial Literacy Centre(FLC), Financial Inclusion
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Introduction

Financial inclusion is the process of ensuring access to appropriate
financial products and services needed by vulnerable groups such as weaker
sections and low-income groups at an affordable cost in a fair and transparent
manner by mainstream institutional players. Financial literacy aims at educating
and improving the informed decision in the usage of the various financial
products and services available in the market. Thus financial literacy acts as an
important adjunct for promoting financial inclusion. Thus the first step towards
financial inclusion is financial literacy which eventually leads to sustainable

growth and development.

This financial literacy could be achieved through the active participation
of the Financial Literacy Centres (FLC) which aims to impart financial literacy
in the form of simple messages like Why Save, Why Save early in your Life,
Why Save with banks, Why borrow from Banks, Why borrow as far as possible
for income generating activities, Why repay in time, Why insure yourself, Why
Save for your retirement etc. The FLCs ensures that misselling of financial
products and services does not take place. In fact, they spread they play a

pivotal role in spreadingfinancial services to an increased mass of population.

Over the recent years, financial landscape has changed considerably in
our country. Financial landscape has become complex over the past few years
with the introduction of many new financial products. In order to understand
risk and return associated with these products, a minimum level of financial
literacy is a must. Financial literacy aids in improving the quality of financial

services and contribute to economic growth and development of a country.

Financial Literacy is an important adjunct for promoting financial

inclusion, an integrated approach is adopted, wherein the efforts towards
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financial inclusion and financial literacy go hand in hand. Through financial
literacy and education, information on the general banking concepts is
disseminated to diverse target groups, including school and college students,
women, rural and urban poor, pensioners and senior citizens to enable them to
make informed financial decisions. To ensure that the initiatives on the supply
side are supported by initiatives on the demand side, nearly 800 financial
literacy centres are set up by banks. In addition to this, the infrastructure created
at the state level is leveraged, comprising of State Level Bankers Committee
(SLBC) at the apex which is ably supported by the Lead District Managers
(LDMs) at the District level. A mass scale Financial Literacy Program is
designed with an objective to integrate the financially excluded population with
low level of income and low literacy level with the formal financial system.
Financial Literacy Centres organize outdoor literacy camps which are spread over
a period of three months and delivered in three phases wherein along with
creating awareness, accounts are also opened in the literacy camps. The program
has been received well on the ground as an integrated approach of financial

inclusion through creating awareness and providing access simultaneously.

A survey was conducted amongst 516 salaried individuals of Himachal
Pradesh concludes that overall financial literacy level of 58.30% among all
respondents is not encouraging (Bhushan and Medhury 2013). Study conducted
in the state of Tamil Nadu concluded that the financial literacy level is low
among the respondents and they also suggested various methods for the Banks
to enhance the financial literacy level among the public (Shankari et al.,
2014).Results of the analysis conducted in the females of Mumbai city,
Mabharashtra revealed that most of the females in the city do possess certain
kind of financial security, but they are still financially illiterate (D’Silva et

al.,2012).
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The State of Kerala shows much potential for an emerging Financial
Knowledge Society in India. The State is leading India in this respect, it has to
go further by making more banking penetration in order to financially enrich
the marginalized sections of the society in the State. In the spreading of these
modern technology based banking products and services, the Financial Literacy

Centres have to play a pivotal role by creating awareness (John et al., 2013).

Significance of the study

Financial literacy is considered as an important factor that promotes
financial inclusion. Due to the importance of financial literacy, Reserve Bank of
India and Central Government are undertaking many projects and programmes to
make the people financially literate. Even then many of the individuals are
unfamiliar with even the most basic economic concepts needed to make sensible
saving and investment decisions. This has serious implications for saving,
retirement planning and other financial decisions. In this scenario a study that
covers these issues will be significant. So the present study focuses on the extent
and the impact of financial literacy centres in the Wayanad district of Kerala.
Wayanad district is selected because it is a tribal area and it stands first in the

case of adivasi population when compared to other districts of Kerala.

The public sector banks in the district include Corporative Bank, Union
Bank, Syndicate Bank, Punjab National Bank, Canara Bank, State bank of
India, State Bank of Travancore, South Indian Bank, Vijaya Bank. Whereas the
private sector banks in Wayanad includes Federal Bank, Dhanalakshmi Bank,
Catholic Syrian Bank, Axis Bank Ltd, HDFC Bank. North Malabar Gramin
Bank is the Regional Rural bank of Wayanad. They carry out measures for
financial inclusion in different dimensions as per the RBI guideline; however

this study is focused on the financial literacy camps carried out by the banks.
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Objectives

e The study tries to study the extent and the impact of financial literacy

camps conducted by the banks in the Wayanad district.

e The study also makes a comparative study between the financial
literacy camps of private sector banks and public sector banks in the

Wayanad district.

Methodology

The present study is designed as an analytical study. The necessary data
was collected from secondary sources and the analysis was done using

descriptive tool like percentages.

Result

Output of financial literacy initiatives conducted by private sector and

public sector banks in the district of Wayanad, Kerala is provided in table 1.

Federal Bank

The only private bank who has taken the initiative for financial literacy
centres (FLC) in the Wayanad district is the Federal Bank. In fact, it was the
first bank to set up the FLC in the district in the year 2010. The bank has
conducted the highest number of camps when compared to other banks. And
also have covered the highest number of participants through its initiatives. The
target population included majorly those without the bank accounts. The results
from such camps marked to be effective as all of them who attended the camps
opened the bank accounts at the end. Thus the bank was successful in

conducting the financial literacy camps.

Canara Bank

The bank has conducted the least number of financial literacy camps in

Wayanad, however has covered a fair number of participants through its camps
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during the quarter. The effectiveness of the camps is highly critical as there is a
remaining 36% who remains without a bank account even after undergoing the

literacy camp.

State Bank of Travancore

The bank has not covered as much population as the Federal Bank or the
Canara Bank. When compared to other banks it has the least coverage of
participants. From among the population covered, 87% of them had a bank
account prior to the camp. Another 12% opened up an account after the camp,
there is still 1% of the population who has not yet opened an account, which

questions the effectiveness of the camps conducted by the bank.

State Bank of India

The bank has conducted 10 camps and has covered an average of 12
people through each of these camps. However, 54% of those who attended the
camp were found to have opened an account with the bank after the camp and
the other 32% already had a bank account even before participating in the
camp. Perhaps the effectiveness of the camps is critical as 14% of those who

attended the camp have still not opened an account.

Conclusion

Wayanad, a district having a low level of literacy rate in the state is also
doomed to be a financially illiterate area. Federal Bank is the only private bank to
take up such financial literacy initiatives for the financial inclusion of the
population. Perhaps the momentum of State Bank of Travancore (SBT) and State
Bank of India (SBI) are weak in the present scenario. Canara Bank, the Lead Bank
of the State was weak in its effectiveness in carrying out the financial literacy
initiatives; however has better population coverage when compared to the other

private banks. Though there are 5 private banks, 9 public sector banks and 1

45



DISCOURSE Xavierian Research Journal 4(1) 2016

Regional Rural Development bank in Wayanad, only 1 out of 5 private banks and 3
out of 9 public sector banks have taken a step forward to the financial literacy
measures like financial literacy centres (FLCs) in the district. Hence Private sector
bank has a better overall contribution towards financial Inclusionwhen compared to
that of public banks. Financial literacy is the first step towards financial inclusion
and financial inclusion is an indispensable step towards sustainable development
and growth. The FLCs activities in the Wayanad district have covered 3,891 people
through 66 camps it conducted during the year quarter as on March 2015. Given
the diverse demographic nature of the district, the reach of the activities needs to
further expand to cover the unreached population.Here comes the role of financial

literacy as a tool of financial inclusion.

Table 1. Financial Literacy Centres of the private sector and public sector banks
and its output in the Wayanad District, as on September 2015 (Quarterly
Report) SLBC Report, 2015
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Travancore

State Bank of 10 117 37 32% 63 54% 17 14%
India

Total 23 783 | 404 | 51% | 177 | 23% | 202 | 26%
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Scope for further research

Given the diversified demography of population, there is an untapped
mass who are not accessed to the financial services. The banks have an
opportunity that remains undiscovered, at the same time there also certain
concerns hindering these banks like profitability and size of the bank. These
variables need to be identified and studied to make financial literacy as an

effective tool for financial inclusion in the financial sector of Wayanad district.
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Financial inclusion is about the broadening of financial services to those people
who do not have access to financial services sector , the deepening of financial
services for people who have minimal financial services; and greater financial
literacy and consumer protection so that those who are offered the products can
make appropriate choices. Financial firms can join hands to build a technology-
enabled financial sector that can reach every nook and cranny of India, and even
across borders, to foster growth. Technology is the key for financial inclusion as it
can reduce costs significantly and reach the masses. However, all technologies are
not suitable for financial inclusion due to issues pertaining to affordability,
accessibility, security and privacy. ICT can help realize multiple business
objectives — such as reducing cost of achieving financial inclusion to enhancing
productivity and efficiency levels of such an intermediation to even better
managing business risks. However, given a long gestation period in introducing
technology in any existing process, the even longer learning curve (that often
involves unlearning as well) and huge capital investments required for it, implies
that ICT infrastructure enablement for sustainable financial inclusion needs to be a
well thought out strategy. IBA and IDRBT have to play a major role in
synchronizing the different requirements of the Banks and provide the
technological solutions within a time frame. This paper is an attempt to throw light
on the technological initiatives in fulfilling financial inclusion objectives and the

approach and status of computerization at different levels.
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Introduction

The correlation between financial inclusion and economic growth has
long been widely recognized: low financial inclusion impedes economic
growth. Access to easy and affordable credit by the disadvantaged social groups
is acknowledged as a key criterion for poverty alleviation and reducing social
inequity. However despite broad international consensus on the importance of
access to finance as a powerful poverty alleviation tool, it is estimated that over
2 billion people globally continue to be excluded from the formal financial
sector. India with 135 million households is home to the second largest
financially excluded population, after China. Given the size of the challenge
and the heterogeneity of the financially excluded segment, there cannot be an
approach or model which can be prescribed globally. Instead, models which are
contextual to the local consumer requirements are required. Each stakeholder of
the financial inclusion ecosystem including financial institutions, regulatory
agencies, technology service providers, NGOs etc will need to play their part
and more importantly collaborate with each other to design and implement
effective interventions. ICT has a key role in enabling supply and demand side
Interventions which can deliver affordable financial services at a scale and pace

which the problem demands (www.tcs.com).

The Government of India, in concert with the Reserve Bank of India, has
embarked upon the mission of fostering inclusive growth in the country through
the process of financial inclusion by ensuring access to appropriate financial
products and services needed by vulnerable groups such as weaker sections and
low-income groups at an affordable cost in a fair and transparent manner. The
Banks continued to enthusiastically support and complement the nation’s

initiatives in this crucial socio-economic objective (www.idbi.com).
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Objectives

® To understand the technological initiatives in achieving financial
inclusion

¢ To understand the role of banks in digitising financial inclusion

Technological initiatives under financial inclusion

The Internet and Mobile Association of India (IAMALI) and ItzCash
Cards Limited emphasized the need to accelerate and promote digital
payments to ensure a fast paced shift from cash to a cashless economy. IAMAI
has extended their complete support to the government to create a favorable
environment to drive financial inclusion and said that its members will work out
business models that are conducive to push digital payments growth

(www.indiainfoline.com).

The financial inclusion and efficiency gains associated with ubiquitous
access to digital payments systems are very high. Digital payments can reduce
transaction costs by up to 90 percent, save the Government more than ¥ 1 lakh
crore and provide accessible financial services to all residents while also
lowering costs for financial providers. This is especially salient in India where
its sheer size and wide-spread absolute poverty does not allow for many to
absorb the costs associated with the management of physical currency notes and

traditional branches.

The RBI Committee on Comprehensive Financial Services (CCFS)
thereby envisions a much greater proliferation of digital payment points,
especially in rural areas, such that every resident in India would be within a
fifteen minute walking distance. The Committee thus recommends the

evolution of Pre-Paid Instrument Issuers (PPIs) into Payments Banks that can
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leverage their existing networks and businesses, such as the sale of mobile
airtime or postal products, to handle very small value transactions in an
efficient, cost-effective, and secure manner. In addition, the Committee
recommends the emergence of interoperable White-Label BCs with direct
access to the settlement system to increase penetration in the country

(www.developmentoutlook.org).

List of Recommendations by the ‘Committee on Comprehensive
Financial Services for Small Businesses and Low Income Households’

included the following six vision statements:-

1.  Universal Electronic Bank Account (UEBA): By January 1, 2016
each Indian resident, above the age of eighteen years, would have an

individual, full-service, safe, and secure electronic bank account.

2. Ubiquitous Access to Payment Services and Deposit Products at
Reasonable Charges: By January 1, 2016, the number and
distribution of electronic payment access points would be such that
every single resident would be within a fifteen minute walking
distance from such a point anywhere in the country. Each such point
would allow residents to deposit and withdraw cash to and from their
bank accounts and transfer balances from one bank account to
another, in a secure environment, for both very small and very large

amounts, and pay reasonable charges for all of these services.

3. Sufficient Access to Affordable Formal Credit: By January 1,
2016, each low-income household and small-business would have
convenient access to formally regulated lenders that have the ability
to assess and meet their credit needs, and offer them a full-range of

suitable credit products, at an affordable price. By that date, each
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District and every significant sector (and sub-sector) of the economy
would have a Credit to GDP ratio of at least 10per cent.This ratio
would increase every year by 10per cent with the goal that it reaches

50 percent by January 1, 2020.

Universal Access to a Range of Deposit and Investment Products at
Reasonable Charges: By January 1, 2016, each low-income household
and small business would have convenient access to providers that have
the ability to offer them suitable investment and deposit products, and
pay reasonable charges for their services. By that date, each District
would have a Total Deposits and Investments to GDP ratio of at least 15
per cent. This ratio would increase every year by 12.5 per cent with the

goal that it reaches 65 per cent by January 1, 2020.

Universal Access to a Range of Insurance and Risk Management
Products at reasonable Charges: By January 1, 2016, each low-
income household and small business would have convenient access
to providers that have the ability to offer them suitable insurance and
risk management products which, at a minimum allow them to
manage risks related to: (a) commodity price movements; (b)
longevity, disability, and death of human beings; (c) death of
livestock; (d) rainfall; and (e) damage to property, and pay
reasonable charges for their services. By that date, each District
would have a Total Term Life Insurance Sum Assured to GDP ratio
of at least 30 percent. This ratio would increase every year by 12.5

per cent with the goal that it reaches 80 per cent by January 1, 2020.

Right to Suitability: Each low-income household and small -
business would have a legally protected right to be offered only

53



DISCOURSE Xavierian Research Journal 4(1) 2016

suitable financial services. While the customer will be required to
give informed consent she will have the right to seek legal redress if
she feels that due process to establish Suitability was not followed or

that there was gross negligence (www.rbidocs.rbi.org.in).

Digitized Government Payments in India

In recent years, the central government of India and some state
governments have begun transferring welfare and benefit payments directly into
beneficiaries’ bank accounts to ensure accountability, and safe and complete

delivery of payments.

Among those who have received government payments in the last six
months, 35 percent receive their payments via direct deposit to a bank account.
While the majority of payments are received in full, 13 percent of government

payment recipients report having to pay bribes to receive their payments.

InterMedia, Washington supported by Bill & Melinda Gates Foundation
conducted a qualitative study with government-payment beneficiaries across
four districts in the state of Maharashtra. The focus was on the central
government’s Direct Benefit Transfer (DBT) program and its potential to
expand financial inclusion. Findings from this qualitative study include: —
Digitized government payments have the potential to help drive greater use of
digital financial services but challenges remain. Beneficiaries see advantages of
using the DBT method to receive payments into their bank accounts, including
fewer delays and full receipt of payment. But the process of switching to DBT

needs to be easier and more efficient.

Awareness of digital financial services (DFS) is low, but many are

interested in learning more about conducting electronic transactions, including
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savings. The use of voice-based applications can help raise financial awareness
among mobile phone owners with low literacy and low digital skills.
Beneficiaries have to be incentivized to reduce payment cash-outs and to use
linked digital products. Banks also need incentives to design and market
products to DBT account holders: Interest-bearing savings products and bill
payment services should be added onto beneficiary bank accounts to encourage

digital financial services uptake (www.finclusion.org).

Adults in India with active digital accounts

Supported by the Bill & Melinda Gates Foundation, InterMedia,
Washington, conducted an India-wide survey of 45,024 adults, ages 15 and older,
from October 15, 2013, to January 8, 2014, to understand their financial behaviour
and their access and use of digital financial services. Results of the survey show
that the state of Maharashtra is having highest active digital accounts and the state
of Bihar, the least (figure 1) while 32% of adults below poverty line in Himachal
Pradesh enjoy the privilege of active digital accounts (figure 2).

% of adults with active digital accounts
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Figure 1. Financial behaviour of people below poverty line across different states
in India and their access and use of digital financial services
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% of adults below the poverty line with active digital
accounts
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Figure 2. Financial behaviour of people below poverty line across different states
in India and their access and use of digital financial services

The study further says, “Even the group of active bank-account holders uses
their accounts mainly for basic withdrawals and deposits. Very few use their bank
accounts for receiving wages through direct deposit (9 percent), sending or
receiving money from family (2 to 3 percent) or paying a utility bill (5 percent).”
While agreeing that the Government of India’s financial inclusion policy has
focused on increasing access to banking infrastructure, especially in rural areas,
with 63 percent of new bank branches in the last five years having been set up in
rural and semi-urban areas to ensure access to banking services, the study says,
“Both rural women and men are far less likely to use their bank accounts actively
than their urban counterparts (rural women — 42 percent, rural men — 52 percent;

urban women — 53 percent and urban men 70 percent) (Www.counterview.org).

Role of banks in digitizing financial inclusion

Broadly, the following aspects need to be adequately addressed:
1) A uniform structure for enrolment of customers, conforming to
extent KYC norms needs to be developed and followed by all the

Banks for the purpose of Financial Inclusion.



2)

3)

4)

5)

6)
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Standards to be prescribed for the use of proximity/near field smart

cards which are Inter operable in different devices.

A centralized hub/switch to be established on the lines of ATM
switch for interfacing with the CBS systems of different Banks.

Service area approach should be adhered for extending financial

inclusion with specific villages to be allotted to specific Banks.

Banks should endeavour to bring total prosperity and growth in the
allotted villages, developing them into multiple and microeconomic

hubs of modern India.

Qualification and Training of Business Correspondents (e.g.; similar

to insurance agents)

Technological Requirements

Centralized Hub

A critical requirement for taking technology in the remote areas is

integration and synchronization with the Core Banking System of respective

Banks. Towards this end if IDRBT is able to host a centralised Financial

Inclusion System depicted as the intermediary Transaction Processing System it

would be of immense help to the industry due to the following reasons:-

Benefits to customers:

1y
2)

3)

4)

Access to banking facility in unconnected areas
Economical vis-a-vis personal visit to the branch

Availability of multitude of different banking products and services

at their location

Enable microfinance disbursement
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5) SHGs can be served at their doorstep. Presently a large number of
SHGs are coming to branches daily, as they require routing their
transactions through banks. Under the above model, banking services
will be brought to their doorstep, saving time for SHGs.

6) Collection of fees in colleges/schools

7) Payment of pension at the residence of the pensioner

8) Payment of salary to employees at their company, factory, office etc.

9) Setting stalls in exhibitions, fair, outdoor locations etc. for catering to
customer requirements

Benefits to Banks:

1) Expand reach of Bank’s financial inclusion services for people in
remote/unbanked locations

2) Enhance social responsibility of the Bank by way of taking
technology to the common man

3) Economies of operation—Low transaction cost vis-a-vis branch based

4) Competitive edge in tapping untapped business potential

5) Building long-term relationship with customer, enhancing trust &

loyalty towards Bank.

All-purpose Single Card

Presently, various types of cards are floated by various Banks. Debit

Cards, Credit Cards, Kisan Credit Cards, Swarojgar Credit Card, Artisan Credit
Card, Bhumiheen Kisan Card, Kisan Samadhan Card, Laghu Udyami Trade

Card, etc. are some of the cards issued by various Banks. There is a felt need to

replace these individual purpose specific cards to a single card containing all

the possible features. The cards can be used for:
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1) Providing Govt. benefits/subsidy/services to the customer

2) Getting the required information of the customers on his family
3) Making utility payments

4) Micro credit / micro insurance facilities

5) Card to contain the full particulars of the account holder with limits
sanctioned/available, balance outstanding, photo, finger prints, etc.
with provision for data updation and the unique citizenship number,

if any allotted in future.

6) Cover working capital, consumption loan and OD Limits

7 Card should be operable both in online and offline systems

(www.iba.org.in)

Role of mobile banking in achieving financial inclusion

A broad vision is developed for financial inclusion, where payments can
be made easily through a mobile device or an electronic network. This
visioning is used to bridge distances, contain settlement risks, close information
gaps and reduce the transaction costs. Alam et al (2013) refers that mobile
banking has a great potential to extend the financial services distribution to poor
people as it lowers the delivery cost, encompassing costs both to banks for
maintaining, building channels, for delivery and to users who access services.
On the demand side, mobile banking will make the banking services and
products and immediately accessible. On the supply side, mobile banking it will
be cost effective; it will save costs of providing physical access that is mortar
and bricks and become an economic proposition for banks to handle
transactions based on small value made by the low-income citizens. Ivatury and

Mas (2010) refer that concentrating on smaller banks and MFIs (Micro Finance
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Institutions) face a much higher cost-of-delivery due to values of smaller
transaction and the likely more dispersed and remote location of at least some
of their consumers. Lyman et al (2008) and Yu (2009) point out that financial
inclusion refers to the delivery of financial services at an affordable cost to the

most sections of the low-income groups.

The customers can store, enter, process, transmit and display information
through mobile banking. Mobile banking as the channel of branch banking will
be more helpful to rural customers in saving the travelling encompassing
precious time and money to visit the distant branches for money transaction and
it is an appropriate delivery door-step banking model. Thus it is concluded that

mobile banking helps to achieve the financial inclusion (Dhillon 2014).

The expansion of initiatives led not only by financial institutions, but by
mobile service providers, and technology providers such as platforms,
networks, and other institutions that are introducing innovative business
models, alter the ecosystem of the industry with complex schemes and pose
new challenges to regulators. Economic, regulatory and infrastructural
differences within the financial system lead to each country having a particular

ecosystem, which may not be replicable from one market to another.

Conclusion

Apart from speedily connecting different parts of the country through
digital bandwidth, we need innovative cost effective technology solutions
leveraging the growing base of mobile devices, creating seamless connects
between financial institutions leveraging common systems and technology
investments and designing sound IT security systems as the number and
complexity of transactions grow in the coming years. The concept of banks

being physical entities to which people go to, for their needs of financial
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transactions is already giving way to banks being virtual- anytime, anyplace
which is being experienced by a small percentage of the country currently.
Methods of lending and basis of access to credit and collaterals will also

undergo a sea change with new business models emerging.

Financial institutions would be able to derisk themselves with real time
data and forecast of revenue earnings of small businesses based on analytics of
the parameters influencing sales, trends of buying patterns and business
booking and thus operate with more transparent and tangible data for various
size and seasonality of businesses. This phenomenon will explode in the
coming years and financial institutions have to rethink their value propositions
and cost of servicing customers and thus re-engineer their business to take
advantage of financial inclusion and digital access. The faster the digital
expansion process, the more successful would be the mission for financial

inclusion.
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A STUDY ON THE IMPACT OF MISLEADING
ADVERTISEMENTS ON TEENAGERS AND THEIR PARENTS IN
KOCHI CITY

Tessa Mary J ose’
Department of Commerce, Sacred Heart College, Thevara, Kochi

The above study is an attempt to find out the impact of misleading
advertisements on teenagers and their parents in Kochi city. The data required
for the same is collected both from teenagers as well as from parents. The
perceptions of both are taken into consideration to find out the impact of
misleading advertisements. The study tries to find out how far the changes in
demographics of teenagers and their parents change their perception on impact
of misleading advertisements. The study proves that the perception and impact
of misleading advertisements are the same across different demographics.
Therefore it is a universal problem and needs special attention from the part of

parents, educational institutions and the government to minimise its ill effects.

Keywords: Advertisements, Teenagers, Kochi

Introduction

Commercial pressures are a part of modern teenagers and its effects need
careful examination. Teenagers represent an important demographic to
marketers. This is because they have their own purchasing power, they
influence their parents buying decisions and they are the adult consumers of
future. Brand loyalties and consumer habits formed when young will be carried
through to adulthood. Teenagers engrossed in consumer culture suffered more

depression, anxiety and lower self esteem.

*Corresponding author E-mail:tessamaryjose@gmail.com
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The family is considered as the most important agent due to the frequency
of interactions and close relation between the family members, also peers are
considered important socialisation agents in particular during adolescence. This
parent —teenager influence may be direct or indirect and it may not always be a
conscious process. In short, both business and the economy are affected by the

impact of marketing on teenagers in addition to their families.

Misleading Advertisements

Conceptually deception exists when an advertisement is introduced into
the perceptual process of some audience and the output of that perceptual
process

1) Differs from the reality of the situation

2) Affects buying behaviour to the detriment of the consumer.

The input itself may be determined to contain falsehoods. The more
difficult and perhaps more common case, however, is when the input, the
advertisement, is not obviously false, but the perceptual process generates an
impression that is deceptive. A disclaimer may not pass through the attention

filter or the message may be misinterpreted.

According to Federal Trade Commission 1983, dividing the definition

into its three major components, it states that deception will be found if-

1) There is a misrepresentation, omission or practice that is likely to

mislead.
2) The consumer is acting responsibly (or reasonably) in the circumstances.

3) The practice is material and consumer injury is possible because
consumers are likely to have chosen differently if there was no

deception.

65



DISCOURSE Xavierian Research Journal 4(1) 2016

Misleading advertisements targeting teenagers

There is nothing accidental in an ad. It is never “just a picture”. A team of
marketing experts, including psychologists, put a lot of time, thought and money into
commercial advertisements. Most often, products are pitched to make us believe that

our perceived deficiencies can be overcome by buying a certain product.

All of an ad’s components are consciously created to try to make us think
or feel a certain way, and to distract us from things that would deter us from

buying that product.

It has been documented that the average teenager spends about 6 % hours
a day using media-television, movies, magazines, newspapers, playing
videogames and using the computer. With our fast-paced society, teenagers are
being left more on their own to make decisions that have a direct impact on
families, and these decisions are often influenced by what advertising they see-

through print, television, radio and internet.

Advertisers use strategies that are meant to manipulate specific consumer
groups into wanting and buying more stuff. “Targeting Teens” is one such strategy.
Teenagers are considered the country’s largest consumer demographic because
teens often have disposable income, teens are thought to have disposable income or
money that can be spent on luxury items or things they don’t really need because
majority of them do not contribute to family essentials like food and rent. They are
susceptible to peer pressure and “fitting in”. Teenagers greatly influence their peers
and parents, establishing brand loyalty, or dedication to a certain brand, at a young

age ensures that brand is bought for the rest of that teen’s life.

The CEA (Consumer Electronics Association) research says teens may be
more open to impulse purchases because they tend not to overanalyse. They are

less likely than others to compare prices or seek recommendations. They buy
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based upon what their friends are buying, what will make them more popular
with their peer group, or what a celebrity whom they admire or respect says
they need. They are more insecure and more rebellious than people of any other
age group. Advertisers are aware of this and desperately try to meet their
fluctuating demand and they are succeeding. They know that teenagers’ tastes
will change on any given day- what is popular today can be passé tomorrow.

Advertisers have found their niche with teenagers.

Teens don’t have to be pawns of the advertising world. Knowledge of
strategies that advertisers use can help teens be more aware of their
choices and influence the market in meaningful ways. They need to be better
informed about how and why they are being targeted and why it is essential for

them to “choose” rather than be “chosen”.

Advertisements and parents

The advertisements targeting children bothers parents a lot. This is
because a child demands what has been advertised irrespective of the merits of
their demand. Well to do parents fulfils the demand of their children. However
the economically backward parent finds it difficult to oblige to the demands
made by their children. This leads to parent child conflict. The children do not
understand the plight of their parents and resort to other ways of fulfilling their
demand. Some parents in order to keep their children happy even takes loan,
thus lingering themselves into the payment of loans. Parents also complain

about the contents of an advertisement telecasted.

Objectives

1) To find out the difference in perception of teenagers on
misleading advertisements depending on their differences in

demographics.
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2) To find out the difference in perception of parents of teenagers on
misleading advertisements affecting their teenage wards depending

upon variation in their demographics.

Methodology

Primary and secondary sources of data were used for the study.
Secondary data was collected from books, journals, newspapers and e-resources.
Primary data was collected through separate structured questionnaires distributed

among teenagers and their parents.

Convenience sampling method was used for selecting respondents.

Hundred teenagers and their parents in Kochi city were selected for the study.

The data collected were analysed using statistical tools and techniques

such as percentages and ANOVA.

Results

1) The buying and spending pattern of teenagers based on
advertisements is not affected by their monthly disposable income

2) The factors in advertisements that attract teenagers do not depend
upon their educational qualification.

3) The impact of misleading advertisements among different age groups
is the same.

4) The perception of parents on impact of misleading advertisements on
teenagers does not vary depending upon their educational qualification.

5) The impact of misleading advertisement on parents does not depend
upon their income.

6) The impact of misleading advertisements among parents is the same

irrespective of their occupation.
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Impact of misleading advertisements on teenagers
It has been identified through the study that there is no difference in the
impact of misleading advertisements depending upon the disposable income,

age, or education level of teenagers.

Table 1. Relation between Monthly Disposable Income and buying and spending
pattern of customers depending upon advertisements

Monthly disposable Buying and Spending patte:ilsof customers influenced by
fneome Always Often | Sometimes | Rarely Total
Less than ¥ 2000 0 18 24 11 53
0.0% 34.0% 45.3% 20.8% 100%
% 2000-4000 1 4 5 4 14
7.1% 28.6% 35.7% 28.6% 100%
% 4000-6000 0 5 4 4 13
0.0% 38.5% 30.8% 30.8% 100%
% 6000-8000 0 0 2 0 2
0.0% 0.0% 100.0% 0.0% 100%
% 8000-10000 0 0 2 1 3
0.0% 0.0% 66.7% 33.3% 100%
% 10000 and 0 3 5 1 9
above 0.0% 33.3% 55.6% 11.1% 100%
Total 1 30 42 21 94
1.1% 31.9% 44.7% 22.3% 100%

H1:

The buying and spending pattern of teenagers based on advertisements

varies with the variation in their disposable income.

Table 1.1 Result of statistical analysis between Monthly Disposable Income and
buying and spending pattern of customers depending upon advertisements

Sum of Mean
Squares Df Square F Sig.
Between Groups 78 5 156 259 934
Within Groups 52.935 88 .602
Total 53.713 93
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There is no significant difference (P>0.05) (Table 1.1) between the
disposable income of teenagers and their buying and spending pattern based on
advertisements. In other words the buying and spending pattern of teenagers
based on advertisements is not affected by their monthly disposable income or

does not vary depending upon their monthly disposable income.

Table 2. Relationship between the level of education of teenagers and the
factors in advertisements that attract them

Factors in ads that attract teens
Level of education | Brand | Discount Celebrity Free gifts/| Total
loyalty offers endorsements | Coupons

HighSchool = Count 15 7 6 3 31
% 48.4% 22.6% 19.4% 9.7% 100.0%

Plustwo Count 17 12 15 8 52
% 32.7% 23.1% 28.8% 15.4% | 100.0%

Degree Count 6 4 4 1 15
% 40.0% 26.7% 26.7% 6.7% 100.0%

Total Count 38 23 25 12 98
% 38.8% 23.5% 25.5% 12.2% | 100.0%

H2: The factors in advertisements that attract teenagers vary depending upon
their level of education.

Table 2.1 Result of statistical analysis between the level of education of teenagers
and the factors in advertisements that attract them

Sum of Mean

Squares Df Square F Sig.
Between Groups 2.825 2 1.412 1.255 290
Within Groups 106.940 95 1.126
Total 109.765 97

The table 2.Iclearly states that there is no significant relationship
(P>0.05) between factors that attract teenagers in advertisements and their
educational qualification. The factors in advertisements that attract teenagers

does not depend upon their educational qualification.
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Table 3. Relationship between age of teenagers and the impact of misleading
advertisements on them

Effect of misleading ads on teenagers
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= Sleos|as S e So|lgo
S el 28| E5p|EREE[2sp
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SEE[C o] S5 PSS E| 55D
sgE|28LE|ezsS|lsxsg|S8=¢8
a5l S8 228 £Ev 5
5S8R | =228|~=58 H|=Ee
Age Total
13-15 Count 2 9 3 11 6 31
% 6.5% 29.0% 9.7% 35.5% 19.4% | 100.0%
15-17 Count 3 6 2 8 2 21
% 143% | 28.6% 9.5% 38.1% 9.5% | 100.0%
17-19 Count 12 6 6 16 6 46
% 26.1% | 13.0% 13.0% 34.8% 13.0% | 100.0%
Total Count 17 21 11 35 14 98
% 17.3% | 21.4% 11.2% 35.7% 14.3% | 100.0%

H3: The impact of misleading advertisements on teenagers varies depending
upon their age.

Table 3.1 Result of statistical analysis on the relationship between age of
teenagers and the impact of misleading advertisements on them

SS(;l;:roefs Df Mean Square F Sig.
Between Groups 2.660 2 1.330 715 492
Within Groups 176.687 95 1.860
Total 179.347 97

There is no significant difference (P>0.05) between the impact of misleading
advertisements on teenagers and their difference in age (Table 3.1). The impact of

misleading advertisements among different age groups is the same.
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Impact of misleading advertisements on parents of teenagers

It has been proved through this study that the impact of misleading

advertisements on parents is the same irrespective of their level of income,

educational qualification and occupation.

Table 4. Relationship between parental perception of the impact of misleading
advertisements and the educational qualification of parents

Effect of misleading ad on parents
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85 | S8 (258 88| E%

z - = 2&3 = a8 anbn —_ = Total
Under Count 10 1 6 11 2 30
Graduate | o/ | 3330, 33%  200%| 367% | 6.7% |100.0%
Graduate Count 11 4 7 19 3 44

% 25.0% 9.1% 15.9% 43.2% 6.8% 100.0%
Post Count 0 2 4 3 0 9
Graduate | o/ | 9o, 22% |444%| 333% | 00% [100.0%
Professional | Count 4 3 2 5 0 14

% 28.6% 21.4% 14.3% 35.7% 0.0% 100.0%
Others Count 0 1 0 0 0 1

% 0.0% 100.0% 0.0% 0.0% 0.0% 100.0%
Total Count 25 11 19 38 5 98

% 25.5% 11.2% 19.4% 38.8% 5.1% 100.0%
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H4: The parental perception of the impact of misleading advertisements on

their teenage children varies with the educational qualification of parents.

Table 4.1 Statistical analysis of relationship between parental perception of the
impact of misleading advertisements and the educational qualification

of parents
Sum of .
Squares Df Mean Square F Sig.
Between Groups 3.181 4 795 451 172
Within Groups 164.095 93 1.764
Total 167.276 97

There is no significant relation (P>0.05) between the level of education of

parents and their perception regarding the impact of misleading advertisements

on their teenage children (table 4.1).

Table 5. Relation between monthly income of parents and the impact of
misleading advertisements on them
Effect of misleading ads on teenagers
Likely to
Forced to | Teenagers imitate
spend influence | It may lead | celebrities
beyond family to parent in
Monthly their purchase child advertise
Income means decisions conflict ments Total
Less than | Count 10 4 12 4 30
320000 % 33.3% 13.3% 40.0% 13.3% 100.0%
%20000- Count 16 4 10 3 33
40000 % 48.5% 12.1% 30.3% 9.1% 100.0%
%40000- Count 6 3 2 1 12
60000 % 50.0% 25.0% 16.7% 8.3% 100.0%
60000- Count 3 1 3 0 7
80000 % 42.9% 14.3% 42.9% 0.0% 100.0%
80000 Count 3 3 0 0 6
and above % 50.0% 50.0% 0.0% 0.0% 100.0%
Total Count 38 15 27 8 88
% 43.2% 17.0% 30.7% 9.1% 100.0%
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H5: The impact of misleading advertisements on parents varies depending
upon their income

Table 5.1 Statistical analysis between monthly income of parents and the impact
of misleading advertisements on them

Sum of Df Mean F Sig.
Between 4.883 4 1.221 1.103 361
Within Groups 91.833 83 1.106
Total 96.716 87

There is no significant difference (P>0.05) between income level of

parents and the impact of misleading advertisements on them (Table 5.1)

Table 6. Relation between occupation of parents and impact of misleading

advertisements on them.

Effect of misleading ad on parents

- z «
2 = £ = £ 8
@» 9 7 = 17 E
£€ |58g3g|% <2
IR EEIR -
Occupation PSS ELEl LS |eC
P 572358 RE5|Es o
=2 E|l=~Eag| & 8|5 8% Total
Business Count% 6 4 8 1 19
WithinOccupation | 31.6% 21.1% [42.1% ]| 5.3% | 100.0%
Professional  Count% 2 0 1 0 3
Within 66.7% | 0.0% [33.3%]| 0.0% | 100.0%
Occupation
Govt employee Count% 15 3 11 2 31
WithinOccupation | 48.4% 9.7% 35.5% | 6.5% | 100.0%
Private Count% 14 7 10 5 36
employee WithinOccupation | 38.9% 19.4% [27.8% | 13.9% | 100.0%
Others Count% 2 0 0 0 2
Within 100.0%| 0.0% | 0.0% | 0.0% | 100.0%
Occupation
Total Count% 39 14 30 8 91
WithinOccupation | 42.9% 154% [33.0% | 8.8% | 100.0%
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H6: The impact of misleading advertisement on parents varies depending
upon their occupation.

Table 6.1 Statistical analysis between occupation of parents and impact of
misleading advertisements on them.

SS;Er()efs Df Mean Square F Sig.
Between Groups 3.637 4 .909 .808 524
Within Groups 96.825 86 1.126
Total 100.462 90

There is no significant difference (P>0.05) between occupation of parents

and impact of misleading advertisements on them (Table6.1)

Discussion

The results of the study prove that there is no difference in the perception
of parents on the impact of misleading advertisements on them and their

teenage wards with the variation in demographics.

The result of the study also indicates that there is no difference in the
perception of teenagers regarding the impact of misleading advertisements on

them depending upon their demographics.

In short it can be concluded that the perception of teenagers and their
parents regarding misleading advertisements does not depend upon their

demographics.

Conclusion

It is clear from the above study that impact of misleading advertisements
is a universal problem. In fact, the effect of it on teenagers and their parents is

the same irrespective of their demographics.
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The impact of misleading advertisements on teenagers is studied based on
their opinion regarding misleading advertisements, the factors in advertisements
that affect them and the result of these on their behaviour and life.It is proved
from this study that teenagers are aware of misleading advertisements, what it
is, how they are targeted by advertisers and why they are targeted by them.
They are also aware of the positive and negative effects of advertisements.
Therefore it is possible to minimise the negative effects of advertisements by
educating the teenagers and utilising their time and energy for productive
purposes. This can be done by parents, educational institutions and the

government.

Similarly, the impact of misleading advertisements is the same on all
parents irrespective of their income, educational qualification and occupation.
The parental perception regarding misleading advertisements and its effects on
them and their teenage wards are the same irrespective of their variation in
demographics. Parents are also aware of misleading advertisements and its
negative effects on their teenage wards and ultimately on them. So, it is their
responsibility to train their children at a young age regarding deception in

advertising, to identify the same and to take rational decisions in their future life.

It can be concluded that even though the impact of misleading
advertisements is more on teenagers and their parents, this problem cannot be
viewed in isolation. It is a social problem that affects the future of our young
generation and therefore the government and the society at large should take
necessary steps to minimise its negative effects. The advertisers themselves
should practice some degree of self-regulation as part of their corporate social
responsibility and the government should monitor the same and correct it by

imposing penalty on advertisers resorting to such malpractices.
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It is necessary to build up a society that concentrates on social values
rather than materialistic values, that tries to create an identity by their valuable
contributions to the society rather than through consumption habits and thus
build a future generation that contributes to the growth of the society and the

economy.
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NEED AND IMPORTANCE OF DNA BARCODING: CURRENT
STATUS IN GENUS PHEIDOLE WESTWOOD IDENTIFICATION
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Ants are currently identified based on the morphological characters. In future
the traditional trend of using morphological characters may be replaced. In the
genus Pheidole Westood there are two castes in worker caste- major worker and
minor worker. For understudied taxa in understudied areas, the ability to
differentiate newly arriving ants from those of an unknown local fauna is
limited. The technique of DNA barcoding can be used in species identification.
A region of the mitochondrial gene COI (cytochrome ¢ oxidase subunit I) is
used for barcoding. The current article provides an insight towards the aspect of

DNA barcoding in Pheidole ant species of Family Formicidae.

Keywords: Pheidole, Barcoding, Formicidae

Introduction

Ants are highly specialized, eusocial organisms. The genus Pheidole is
generally known as big headed ants and is the largest of all genera of plants and
animals (Wilson 2003) in the world. It belongs to the tribe Pheidolinii and of
Subfamily Myrmicinae. With 1,002 extant species this genus represents the
highest species in world (Antweb 2015). This genus as a whole is distributed

*Corresponding author email- prestyjohn@gmail.com
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worldwide in the tropics and warm temperate region (Brown 2000) and is one
of the prevalent ground dwelling genera in the tropics (Ward 2000). Pheidole
Westwood possesses dimorphic worker castes that are composed of big headed
major worker subcaste (soldiers) and minor worker subcaste. They are able to
survive in adverse conditions since they collect and store seeds as food
resources. Mostly they nest on soil surface and behind leaf litters. They are
abundant in New World than in Old World Tropics. Regarding the great
diversity of ants and its importance, the taxonomic works on ants in India is not
much developed. On the contrary, the number of ant species recognized as
threatened is higher than in other insects (IUCN 2008), but we have a poor
understanding of the global biodiversity and distribution of ants. Due to its size
and distribution, Pheidole Westwood is a very difficult genus and has been a

challenge to myrmecologists taxonomically as well as biologically.

The increasing loss of biodiversity presents a daunting challenge to
taxonomists. DNA barcodes allow the rapid identification of functional units of
diversity that can scale to the magnitude of hyperdiverse arthropods at a
timeframe needed by conservation groups responding to habitat destruction and
degradation. If the ant species from an area have been DNA barcoded, even
without assigning scientific names (Smith and Fisher 2009), the barcodes of
future ant collections can be compared to the DNA barcode library of the
adjacent mainland area. Such faunistic comparisons can be made with any kind
of tissue, rather than requiring tissue from a particular morph or life stage

(Smith and Fisher 2009)

Identification of Genus Pheidole Westwood

Pheidole 1s considered as hyperdiverse genus of ants. They are distinguished

by their discrete major and minor workers. Despite its hyperdiversity, the
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taxonomy of this globally distributed ant genus is limited to important revisions
for the New World and several Asian faunas. Wilson's (2003) treatment of the
New World species and other more recent taxonomic and phylogenetic studies
have brought some much needed clarity to defining the boundaries of many
species. However, Pheidole of the Afrotropical zoogeographic region has never
been revised. The most recent Afrotropical Pheidole species descriptions are
fifty years old and many are considerably older. Identification keys are not
available and many species descriptions are of limited diagnostic value (Fisher

et.al, 2012).

We could identify 13 species of Pheidole from different parts of Kerala
based on the morphological characters. The identification was mainly done
using morphological features such as sculpture pattern, hairs and colour. It is a
very difficult genus for identification. The identification was mainly based on
major worker caste. In the absence of major worker caste it would be a
problem in species identification. So DNA barcoding might be useful in species

identification, to supplement morphologically based identification.

Status of DNA barcoding in genus Pheidole Westwood

DNA barcoding in genus Pheidole (Formicidae: Myrmicinae) was carried out
by Ng’endo et.al (2013). They sequenced 47 ants of the genus Pheidole (Formicidae:
Myrmicinae) collected in the Brazilian Atlantic Forest to test whether the
morphology-based assignment of individuals into species is supported by DNA-
based species delimitation. However, few studies attempt to compare the
results of these molecular studies with a more traditional species delineation

approach based on morphological characters.

They isolated the Mitochondrial DNA Cytochrome oxidase subunit 1

(CO1) gene, sequenced, and measured 636 base pairs, from 47 ants of the
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Brazilian Atlantic Forest to test whether the morphology-based assignment of
individuals into species is supported by DNA-based species delimitation. They
identified twenty morphospecies. Barcoding analysis identified 19 Molecular
Operational Taxonomic Units (MOTUs). Fifteen out of the 19 DNA-based
clusters allocated, using sequence divergence thresholds of 2% and 3%,
matched with morphospecies. Both thresholds yielded the same number of
MOTUs. Only one MOTU was successfully identified to species level using the
CO1 sequences of Pheidole species already in the Genbank. The occurrence of
distinct mitochondrial lineages within morphological species highlights groups
for further detailed genetic and morphological studies, and therefore a
pluralistic approach using several methods to understand the taxonomy of

difficult lineages is advocated.

Need and importance

Ant identification keys are biased strongly towards worker ants and other
stages are very difficult to identify (Yoshimura and Fisher 2007; Fisher and
Smith 2008). For understudied taxa in understudied areas, the ability to
differentiate newly arriving ants from those of an unknown local fauna is
limited; DNA barcoding may be the most reliable current method (Smith and
Fisher 2009). DNA barcoding help in species comparison analysis. It also
provides the discovery of new species, when the small portion of insects is

obtained.

DNA barcoding is useful in the area when the voucher specimen with a
known barcoded sequence to match with the unknown sample. This helps rapid
identification of species. In case of Formicdae there are worker caste, queens
and males and some genus have more than that. They are morphologically

different from each another and this method helps to access the species status
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and identification. In traditional method each species/ individuals would have
measurements and description based on the morphology, which is time
consuming. While DNA barcoding method allows to find the interesting
individuals in right way (Fischer and Smith 2008). This will be extremely
important as many biodiversity inventories are ongoing or coming to a close in

the near future.

“Nothing can replace the countless hours of careful observation necessary
to understand variation and to delimit species boundaries. However, the
addition of sequence data provides a means to create short-term results from
inventories and at the same time generate data helpful to taxonomists,
sequencing highlights the specimens most deserving of focused study” (Fisher

and Smith 2008)
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THE ROLE OF COPROPHAGOUS BEETLES ON DUNG
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The dung pat decomposition in agriculture fields of Kerala was examined
during post monsoon months of 2015 using cow dung pats. To assess the role of
dung beetles in dung decomposition Sixteen pots comprising four replicates
were constructed and left uncovered, or using fine mesh nets to exclude dung
beetles. After fourteen days these pats were retrieved from the field and the
percentage of decomposition of the dung was determined. In pats in which dung
beetles were allowed free access, dung disappearance was significantly faster
when compared to pats from which dung beetles were excluded. When dung
was freely exposed to dung beetles 75% of the organic matter was found to be
removed within fourteen days whereas dung degradation was around 65% in
dung beetle excluded pats. The results show that that the exclusion of dung
beetles following deposition of dung causes a significant reduction the rate
of decomposition. Therefore, in agricultural ecosystems the reduction of
coprophagous beetle populations most likely has cascading and long-term

effects throughout the ecosystem.

Keywords: Dung decomposition, Dung beetles
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Introduction

India has the largest cattle inventory in the world and the estimated dung
production for cattle is 4.5 kg/head/day (Ravindranath et al., 2005). Dung
beetles in the insect family Scarabaeidae is considered to have the potential to
transform this pollutant into nutrient resources (Bornemissza 1970, Waterhouse
1974, Fincher 1981).They play an important role in nutrient cycling in
agriculture fields, by the removal and burial of dung from the surface to the
soil, in the form of food for their young (Fincher 1973). Dung beetles exhibit
many forms of nesting behaviour, including dwelling (endocoprid), rolling

(telecoprid), and tunneling (paracoprid) (Halffter and Edmonds 1982).

Our understanding of dung beetles’ role in soil fertility comes exclusively
from pasture and grassland studies, and the importance of these processes is
poorly understood for other systems. Further research is needed in tropical
moist ecosystems, where dung beetles are typically capable of transferring all
deposited mammal faeces into the soil within hours after deposition (Arrow,

1931; Slade et al., 2007).

Recent decline of dung beetles in urban and cropland mosaic of Haryana
in Northern India (Mittal 2005), and the resulting fall in their eco-function in
nature, made it imperative to look into our agricultural practices. Though,
tropical warm moist weather conditions is ideal for the survival of dung beetles
which result in high diversity of dung beetles not much scientifically monitored
studies have been one in dung decomposition pattern and nutrient cycling in
India. Only scientific studies done in field conditions could demonstrate the
effect of these beetles in dung decomposition and nutrient cycling pattern. With
increasing fertilizer prices, management practices that increase the efficiency of

nutrient use and cycling on agricultural land are essential for the future
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profitability from these lands. In this scenario, it is good to look into efficiency
of naturally available waste/dung recycling organisms and how important they
are in maintaining or increasing the soil fertility of agricultural ecosystems. In
addition to releasing nutrients, these organic fertilizers break down and improve
the structure of the soil and increase its ability to hold water and nutrients when
compared to expensive chemical fertilizers which destroy the friability of the
soil and also the rich and diverse life that exists in the soil. The objective of this
study was to find out the efficiency of tropical dung beetle species in removing

dung in the tropical natural ecosystems.

Study Habitat

The experimental studies to quantify the effects of coprophagous beetles
on dung decomposition were set up in open agricultural fields in Kerala during
2015. Experiment was carried out in the semi urban areas of Ernakulam district
(viz., Aluva and Muvattupuzha) in the Kerala state (10° 00' N & 76"15' E).
Vegetation of the area consists predominantly of rubber, coconut and cocoa
plantations with intervening grasslands used for cattle grazing. Annual
temperature of the area ranged from 24° - 35°C and relative humidity from
40-80 %. Average rainfall in the area amounts to 1000-1500mm/year.
Experiment was set up mainly in the intervening months between the two

monsoons viz., southwest and northeast monsoons.

Methodology

To determine the rate of dung pat degradation, pots (height = 30 cm,
diameter = 20 cm) were filled with silty loam soil (sand = 36.5%, silt = 53.4%,
clay = 10.1%). Batches of pats of fresh cow dung of 800 gm weight were
provided on to the top of the soil. 16 pots comprising four replicates of each of

two treatments (dung + natural dung beetles and control (dung + no dung
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beetles) were set up in the field. All the pots were exposed to natural field
conditions (including sunlight, rainfall and wind). To estimate the amount of
dung decomposed, the remaining dung piles were weighted after 14 days drying
them at 100°C for five days (Sanchez et al., 2004).

Results and discussion

When dung was freely exposed to dung beetles 75% of the organic matter
was found to be removed (Table 1; figure 1). In studies conducted by Holter
1979 it was found that 20-25% of the organic matter was removed in a span of
11-14 days. Tropical climate with high humidity must have contributed to the
increased activity of dung beetles in the study habitat. When the dung was left
alone with microorganisms the dung decomposition was found to be slow.

Significant difference was noted between the two set of treatments (P<0.05).

In the freely exposed dung treatments, tunnelling dung beetle species was
found to be the dominant ones and their presence might have increased the rate
of desiccation by increasing aeration. Their activity also resulted in the mixing
of the soil with organic matter but more research on nutrient analysis is required

in the study habitat.

Studies done by Mittal 1993 has observed the effect of burrowing
activity of tunnellers on the soil and Bang et al., 2005 has noted that the soil
permeability can be increased with tunnelling beetles in the top 10 cm of soil.
Field studies also reported that the contribution of the large tunnellers in dung
removal was significantly higher compared to the other groups of coprophagous
beetles (Slade et al., 2007). This result clearly demonstrated the importance of
dung burial activity by dung beetles. Therefore, in agricultural ecosystems the
reduction of coprophagous beetle populations most likely has cascading and

long-term effects throughout the ecosystem (Klein 1989; Larsen et al., 2005).
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Table 1. Decomposition of dung in the presence and absence of dung beetles

during the study period
Presence of dung beetles Absence of dung beetles
g g
0 &0
o0 o = B =
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1 | Sample1 | 800 200 200 + 75 300 286 + 64
15.47 17.96
2 180 260
3 210 290
215 295
5 | Sample2 | 800 180 198.8 75 270 270 66
+16.52 +21.21
6 190 315
7 215 300
8 210 275
9 | Sample3 | 800 200 191.3+ 76 290 273+ 66
15.48 19.73
10 170 250
11 190 265
12 205 290
13 | Sample4 | 800 185 193.8 76 270 281+ 65
+11.09 16.52
14 190 290
15 210 300
16 190 265
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Figure 1. Percentage of decomposition of dung in the presence and absence of
dung beetles during the study period
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Food borne illnesses are increasing at an alarming rate today. Unhygienic
practices and conditions are the key reason for this. Dishwashing detergents
play a vital role in disease control. As a result markets are flooding with such
products. This study evaluated the antimicrobial efficiency of three selected
dish detergents (Dettol-Dish gel, Pril-Utensil cleaner concentrate, Homemade
sample) using disc diffusion method. The test strains used in this study include
Escherichia coli, Staphylococcus aureus, Salmonella typhi and Bacillus cereus.
Results showed that Gram negative bacteria were more resistant when
compared to Gram positive strains. Undiluted Dettol was found to be most
effective agent against all the tested pathogens. It was also noticed that the
efficiency of dish detergents were dependant on the concentration of the sample
and the type of microorganisms used for the study. The overall results showed
that no single dish detergent was completely efficient against all the strains. So,
the development of better antimicrobial products is important in ensuring better

community health.
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Introduction

Food borne infections are on the rise all over the world. Pathogens can be
transferred to food from utensils that are not properly cleaned and sanitized.
Since some pathogenic microorganisms can survive outside the human body for
considerable periods of time, unsanitized utensils could be a direct or indirect
source of food borne illnesses (Food Code 2001). A 2003 US Food and Drug
Administration (FDA) report on the occurrence of food borne illness risk
factors in retail food establishments mentioned the need for improvement in the

sanitization process for food contact surfaces (FDA 2004).

It is usual practice in food production and service that food for human
consumption that has been dropped onto unsanitary surfaces should be
discarded. However, there is a perception by the general population that if food
is dropped and picked up very quickly from an unsanitary surface, the food may
not be too contaminated to consume (Sefton 2003). Food contact surfaces have
the potential to act as reservoirs for bacteria over extended time periods, and
they have been shown to transfer pathogenic bacteria to food (De Wit et al.,
1979; Humphrey et al., 1994, 2001; Chen et al., 2001; Gorman et al., 2002; De
Cesare et al., 2003; Kusumaningrum et al., 2003; Moore et al., 2003; Rayner
et al., 2004). An estimated 76 million cases of food borne illnesses occur
annually in the United States, of which 5200 are fatal (Mead et al., 1999). Few
of the common bacterial pathogens causing food borne illnesses include
Staphylococcus aureus, Bacillus cereus, Enterotoxigenic E.coli (ETEC),

Enterohemorrhagic E.coli (EHEC): Salmonella typhi, S.paratyphi A, B and C.

The recent entry of products containing antibacterial agents into healthy
households has escalated from a few dozen products in the mid-1990s to more than

700 today. Antibacterial products were developed and have been successfully used
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to prevent transmission of disease-causing microorganisms (Levy 2001).
Antimicrobial cleaning product can be defined as any material used for cleaning
or disinfecting surfaces in general work environments. They are normally water
solutions of different surfactants that might be acidic, alkaline or neutral
depending on their use. Antimicrobial agents have become an indispensable
part of modern life as they are used on a daily basis in nearly all workplaces and
homes. Such products include detergents, disinfectants bleaches etc (Quirce

etal., 2010).

Antibacterial agents are critical in the prevention of bacterial infections.
However, after years of overuse and misuse of these products, bacteria have
developed antibiotic resistance, which has become a global health crisis. The
relatively recent increase of surface antibacterial agents or biocides into healthy

households may contribute to the resistance problem (Levy 2001).

Much attention has been given to the public health aspects of dishwashing
in large establishments whereas comparatively little attention has been given to
the domestic problem. Since liquid dishwashes designed for domestic purposes
are now coming into use, it is necessary for an evaluation from the public health
standpoint that scientific information is obtained concerning their effectiveness
in removing bacteria from contaminated dishes. Therefore the purpose of this
investigation is to determine, under controlled laboratory conditions, the

efficiency of different dish detergents.

Materials and Methods

Test Organisms
The test organisms used in this study were Staphylococcus aureus,
Bacillus cereus, Escherichia coli and Salmonella typhi. These strains were

maintained in the Microbiology laboratory of the Institution.
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Three dishwashing agents used in this study were Homemade sample,
Dettol (Dish gel) and Pril (Utensil cleaner concentrate). Homemade sample was
prepared at home from ingredients available in the market. Dettol (Dish gel)
and Pril (Utensil cleaner concentrate) are two dishwashing agents commercially
available. Concentrated (X) and doubly diluted (1/2 X) samples of dishwashing

agents were employed in this investigation

Antibacterial Susceptibility Assay

The susceptibility of the test strains to the dishwashes was tested using
disc diffusion method. Test cultures were inoculated into Peptone broth and
incubated for 2-3 hour. The Mueller Hinton plates were labelled and swabbed
with the test culture. The sterile Whatman filter paper discs impregnated with
the dishwashing solutions (concentrated (X) and doubly diluted (1/2 X)) were
placed equidistantly on the swabbed plates. Filter paper discs impregnated with
isopropanol and sterile distilled water served as positive and negative controls
respectively. The plates were then incubated at 37° C overnight. The diameter

of zones of inhibition were measured in mm and recorded.

Results and Discussion

The public is being bombarded with ads for cleansers, soaps, dishwashing
detergents, hand lotions all containing antibacterial agents. These agents also
claim to be highly effective. However the results of the present study showed
that no single dish detergent was completely efficient against all the pathogen.
Erbilir (2003) too noted that regular dish washing liquid was not effective in

reduction of bacteria in the house hold using.

The present investigation revealed that antimicrobial activities of tested
dish detergents were concentration dependant with the efficiency of the agents

decreasing with increase in dilution (Figurel). These findings support the

96|



DISCOURSE Xavierian Research Journal 4(1) 2016

results of the work conducted by Awodele et al., (2007) and Riaz et al., (2009).
Advertisements of most of these products available in shops claim that
even a small amount of the dishwashing liquid is enough to remove all the
dirt and germs from the utensils. So, they advise us to use diluted samples. But
the present study shows that even at 100% concentration, some
dishwashing agents were not able to provide protection against certain

organisms particularly Gram negative bacteria.
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Figure 1. Antibacterial activity of liquid dish washes

When tested by disc agar diffusion method, it was found that at
undiluted (X) Dettol dish wash was effective against all the 4 pathogenic
strains; exhibiting a broad spectrum of activity, unlike Pril and Homemade
sample (Table 1). However the diameter of zones of inhibition of Pril was
greater than Dettol and Homemade samples. Studies conducted by Selvamohan

and Sandhya (2012) compared the antimicrobial efficiency of different soaps
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like Dettol, Medimix, Savlon etc. In their study Medimix proved to be highly

efficient and Dettol showed relatively lower zones of inhibition.

Table 1 Antimicrobial activity of concentrated (X) dishwashing agents against test

organisms
Zones of inhibition (mm) of Test organism
Dishwash detergent | Staphylococcus . Salmonella | Escherichia
Bacillus . .
aureus typhi coli
Dettol dish wash gel 27.542.5 30=+1 6.5+0.5 16.5+1.5
Pril 39+0 42.5+2.5 9+1 Nil
Home made sample 30+0 30+0 Nil Nil

At 50% (1/2X) concentration the efficiency of all the three samples were
found to be reduced. At this concentration, S.fyphi was found to be resistant to
both Dettol and Homemade sample whereas E.coli showed resistance against

Pril and Homemade sample (Table 2).

Table 2 Antimicrobial activity of diluted (1/2X) dishwashing agents against
test organisms

Zones of inhibition (mm) of Test organism

Dishwash detergent Staphylococcus . Salmonella | Escherichia
Bacillus . .
aureus typhi coli
Dettol dish wash gel 22.542.5 28.5+1.5 Nil 12+0
Pril 35+0 311 9+0 Nil
Home made sample 27.5+1.5 23+2 Nil Nil

It was noticed that among the pathogens, the highest degree of resistance
was exhibited by E.coli followed by S.typhi. E.coli was even resistant to the
concentrated samples of Pril and Homemade detergents (Figure 2 a, b and c). It
was also noticed that Gram negative bacteria showed greater resistance to the
dish detergents than Gram negative. This may be because of the specific

differences in their cell wall composition. Mutations are also known as key
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factors contributing to the emergence of resistance. It is clear from this study that
efficiency of dish detergents was found to vary with the bacterial strain involved.
Kusumaningrum et al. (2002) in their study on the effect of an antibacterial
dishwashing liquid on E. coli, S. enteritidis, S. aureus and B. cereus too made
similar observations. In the suspension tests S. aureus and B.cereuswere
susceptible to low concentrations of antibacterial dishwashing liquid (0.5%),
whereas E.coli and S. enteritidis maintained their initial numbers for at least 24 h at
25°C. Lee et al. (2007) researched on the efficiency of manual dishwashing
conditions on bacterial survival on eating utensils. They found out that the
efficiency of the product is greatly determined by dish washing temperatures / time,

organic matter, sanitizing condition and bacterial type.

(B) E.coli . (8) Ecoll

(D) 5.typht

(D) S.typh¥

©
Figure 2. Antimicrobial activities of (a) Dettol (b) Pril (c) homemade sample
on different microbes
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The present screening reveals that there is a need to develop more
effective dish washing products to ensure the betterment of community health.
This area of research requires much attention because the quality of such

products is very important as they are the need of every household.

Conclusion

The results obtained in this study revealed that none of three dishwashing
detergents was able to provide complete protection against the selected
pathogens. The efficiency of these agents was found to be depend on the type
of bacteria and concentration of the solution used. Gram negative bacteria
were found to be more resistant than Gram positive. E.coli exhibited the highest
degree of resistance. This comparative study on the antimicrobial activity of
liquid dish washing detergents proves that the agents that we use today are
not completely efficient and the worst part is that the excessive use of such
products are triggering the emergence of resistant strains. This could be a key
reason for the increase in rate of food borne illnesses. So the development of

much safer and efficient products has become the need of the hour.
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